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RADTOACTIVE DECONTAMINATION PROPERTIES OF LABORATORY SURFACES
11, PAINTS, PLASTICS AND FLOOR MATERIALS

ABSTRACT

The susceptibility of various paints, plastics, and floor materials
to contamination and their subsequent ease of decontamination have been
determined by simple empirical tests, The probable usefulness of these
materials in Radioactive Laborgtories and attendant facilities are further

indicated by chemical resistance tests with common laboratory reagents.
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RADTOACTIVE DECONTAMINATION PROPERTIES OF LABCORATC(RY SURFACES
II. PAINTS, FLASTICS AND FLOOR MATERTALS™

Peml C, Tompkinggz Dzcar M, Bizmella and Glyds D, Watson®

Nak Ridge National Laboratory, Oak Ridge, Tennessee

Many materials which are commonly used in radiochemical 1aborator£ea
have proved difficult, if not practically impossible, to clean once they
heve become contaminated with 3 radicactive element, This has led to the
general conclusion that radiocactive decontamination and surface érosian are
mractically synonymous, Therefors, considerable emphasis has been placed on
a search for materials which are resistant to chemical corrosion and abra-
sion, with much of the emphasis being placed on properties permitiing re-
placement of sections which are highly contaminated.

Complete reliance on the use of expendable materials for permanent fiiw
tures is less satisfactory in many instances than the use of more pefnanantu
surfaces if these can be satisfactorily cleaned by ordinary reagent tech=
niques. Also, many persons in relatively small institutions do most of thelr
work at activity levels low enough to permit proper maintenance by the cheaper
cleaning procedures, For these reasons, a systematic study of the'prdblems
involved in reagent alegning.has been initiated at Oak Ridge National L&bara;
tarj in collaboration with the Isotopes Division of the Atomic Energy Commis=
sion, . 5

Extensivé.gﬁnuting experiments with several ﬁaterials and reagents led
to the development of simple, empirical tests by which the susceptibility of
different materials to contamination, snd their subsequent ease of deﬁgntaMn_
ination could be compared under controlled conditions (1), This paper re-
ports the results obtained by the standard test on different resins (paiﬁts

and strip coata}glblgstics and flooring matefialso5



.o ORNL-382
Since these materials are used to coat either porous or corrodible items,

the best surfaces would be built up as follows:

1) First Leyer - Seal Coat, This coat must penetrate the porous mate=
rial to some depth (several mm, on concrete or wood) and fill all the pores
with a homogeneous, chemically resistant body,

2) Second Layer - Permanent Surface Coat. This is preferably a homo-
geneous extension of the seal coat, It should be resistant to those condi-
tions to which it is destined to be exposed, and should have a low adsorp=
tion value for the radioelements of interest.

3) Third Layer - Final Surface Coat, This may be varied to suit con-
ditions, In addition to the requisite chemical and physical properties, it
should have a low susceptibility to contamination, and a large decontamina-
tion indexé for all the radioelements of interest; and the most important
contaminating conditions encountered., In the case of flooring material, an
exterior wax finish is often used, These data are of a preliminary nature
to the extent‘that a wider range of elements and contaminating conditiong

must be explored before a full evaluation can be made,

MATERIALS AND METHODS
FREPARATION OF THE COATINGS

The various coatings were applied to Zﬁ-x 2%4=inch plaques as nearly as
possible in the manner and to the type of material recommended by the manu-
facturer., They were cured in a dust-free atmosphere with adequate ventila~-
tion for the prescribed time or longer, Those which required heat curing
were baked under the conditions prescribed by the manufacturer,

The finished plaques were stored individually and examined carefully

Before use, Only those which presented a smooth, nonporous appearance were
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sélected in an effort to obtaln data under thi best 'ponaiblp conditions,

~ Some of the materials were submitted in sheet Ifoams. Plaques of the
proper E:Ln were cut from these sheets, and the ‘edges roi.mdddlto minimize
adsorption, These'materials are indicated by an asterisk in tables,

DECONTAMINATING TES

Carrier-free’ solutions of H,P>%0,, Ba™C, and 1191 yere used in the

- 3
form and concentrations provided by the Operations Division of Oak Ridge

National leboratory (2). Approximately 100 - 200 uc of activity was applied

as contamination in each case,

The methods for testing the succeptibility of a surface to contamina-
tion and its Subaaquant ease of decontamination with various reagents have
been described in a previous paper (1), The susceptibility test Imeaa'urea
the apparent adsorp'biox_x of the radioelement by the surface when a small drop
is allowed to stand in contact with the surface for an hour, The decontami-
nation test measures the total amount of contamination that may be remo#;d.
at the end of the second decontamination step when a small drop of radioac-
tive soluticn is dried on the surface under controlled conditions and then
removed, first by the standard reagent alone, and then by scrubbing,

The standard reagents used for this work ares

¥or P2 & I HNO, - W H3 A
For Bal40: &N lElIﬁl(.‘.v3
For 120 3 564 HI

A beginning has been made toward the development of less corrosive re-
agents, such as detergents, which would be the ones used in practice, Thesze
would be expected to vary in efficiency from one material to another, The

detergents used were prepared in accordance with the specifications of the
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manufacturer, A 1f solution was used except as otherwise specified,
CORROSION TESTS

The various coatings were also applied to rounded rods 3/8-inch diame-

ter by 5 inches long of soft wood or aluminum, These were immersed at room
temperature for periods of one week in 3M solutions of HNOB’ HC1, H2SOA, NaOH
and in hexone (selected as a "typical" organic solvent of the ketone type).

Failure of the coating was indicated (1) if the reagent became badly
discolored, (2) if the coating became soft or (3) if "bleed through" was in-
dicated by discoloration of the test rod at a level of 0,5 em above the ime
mersion level,

The coatings were rated as follows:

E - Passed all tests
S - Satisfactory for HC1, HNO,, H2804, NaOH
AS

Satisfactory for acids, failed with NaOH
AS¥¥ - Falled with NaOH, and only one acid

S** - Satisfactory for NaOH, failed with one acid

F - Failed with NaOH and two acids

These symbols appear beneath the name of the vafious materials which are
listed alphabetically under the manufacturer's name in Tables I and II. This
classification draws not only on the data obtained in our laboratory, but also
from data obtained by us under other conditions, and on data obtained by ot.hera.8
Specific corrosion data obtained in our laboratory is listed in Table V., There
was Insufficient information on some materials to permit such classification and
these have been left blank,

The purpose of this investigation is to explore the extent to which pro=
tective coatings can be used with ordinary structural materials such as
wood, transite, concrete, etec., so that reagent cleaning procedures can be

used for their maintenance, A serious attempt has been made to develop the
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_ information in such a way that it will contribute to the ultimate construc-

- tion of standard tables so that decontamination properties may be included

ambng £helphysica1 and chemical p&operties of a prodﬁgt.

RESULTS AND DISCUSSION
TCAL RESI E TE

Previous studies (1) have shown that when é cleaning solvent is applied
to a surface contaminated with a radionuclide, ﬁractidally all of the contam-
inant that can be removed in a reaéqnable time is removed very rapidly. The .
5éry tenacious retention of the residual activity that is so well known to. .
workefs in the field has been shown to arise in part from a slow rate of ex-
change between the surface and the solvent, The removal of this slowly ex-
changing fraction, as well as of atoms irreversibly attached to the surface,
can be accomplished only by a process of surface erosion, preferably by the
removal of successive "monolayers,"

Therefore, it is desirable to find a solvent which may be used as the
final step in the cleaning process which would attack the surface very slowly
and yet not soften it significantly, This characteristie, aé well as general
chemical resistance, 1s important in considering the results of the corrosion
tests,

The following discussion concerns only the protective coatings., Fluoro-
thene, polythene, Duralon #35 and Monsanto research sample J-653, which is a
strip coat, withstood all of the corrosion tests, The baked Shell enamel and
Unichrome B-124~1 successfully withstood the hexone but failed in the presence
of the alkali. . . ‘ R e e e ! i

The Devon Basin K 5925 withstood the hexone for 24 hours.and all of the
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MATERIAL DECONTAMINATION AND SUSCEPTIBILITY TESTS

Material and Manufacturer Gross Spill @ % Adsorbed Step 1 Step 2

(Corrosion Ra‘bipg)ll Isotope  Average Index is 1.0, DI DI DI
. 615 Rubalt (Green) pR 4e9 .09 3,8 2.'?I W
' Alfred Hegue & Co, Baj 0 4 5,0 04 8.8 . .20 3
(F) % 3.3 002 1,6 1.4 R
© Amercoat #55 7.3 .01 53 3 8.1
Amer, Pipe & Constr, Co, Bal40 6 7,2 .01 £ .40 1.1
(s 7131 3,3 .01 ) 1% el
Amercoat #i4 P32 7.5 .01 5¢5 3,0 £.5
Amer, Pipe & Constr, Co, Ba 40 6 6,8 0l 4,8 6 2
1 L] [ ] L] 30 1.
| (s 1 3.0 .02 L3 L3 +603
Amercoat #31 p32 6.4 005 Pail 34 1.7
Amer, Pipe & Constr, Co, B ;ﬁ? 5 6,0 .03 he5 = 4D 5
(s I 3.3 .02 16 18 .02
Asphalt-Tile Flooring* p32 5 1,7 5,2 B4 2 .3
.&rmstrong Cork Company Bbﬂ{ 4 1.9 142 2.9 Rel -
(F I 1.5 16,5 2.8 2.8 .02
Durenite H (White) pR 6,8 M LS N 1l
dtlas Powder Company Bal?_o 6 5,7 .02 LU R 1,6
(AS*x) 113 bel .07 L9 L 2
20BK Varnish p32 , 8,0 .005 5,7 . A
Barrett Varnish Company Bij\uio 6 Ted o SR < i & z.g l.g
(4,8) I 303 008 5 g 1 i1
Gray M-101 p32 . 5.6 .02 s e .8
Bisouite Company Bﬁgé 5 6.8 .005 hed 345 1,0
(s) I 440 .02 2,2 4.8 )
Fluorothene*-Flame e 5.7 o 2.7 3.t .9
Sprayed onto Aluminum Ba ¥ i 47 .5 R 1.5
Ca_.rbon(%)_carbide K=25 1131 2.0 1.0 2.0 1.5 .5
Plastic Coating 541 (Green) P32 2.2 .01 2 .
Corrosite Gorga. Bal40 6 6.8 .01 2.8 2.3 l:g
(.S, %x 1131 2,8 0,006 A 1,5 403
Plastie Coating (Gray) p32 _ 5,6 .02 59 pa .7
Corrosite Corporation Bal40 5 5k . o3 3.9 3.7 o2
(s) 1131 a5 01 G 14 53
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Material and Manufacturer Gross  Spill % Adsorbed Step 1 Step 2
(Corrosion Rating) Isotope  Average .index in 1 hr, DI . DI -+
Plastic Coating #8228 p32 Aol 42 34 30 A
Cerrosite Corporation Bal40 & 501 it bobh 349 oD
(8) 1131 . e .02 R W 3
Plastic Coating (Aluminum) pi2 3,6 o5 58 39 6
Corrosite Corporation Bbm A o8 03 4o3 302 s 50 &
(F) 1131 3.1 .02 o e B, Fi
Devon Resin K-5925 (Olear) pI2 4ol 02 Db 2,8 6
Devoe and Reynolds Company Biim A . R 002 3.8 3¢5 o3
(s) 131 2,6 o2 i) .18 29
Iucite* p3R 9.4 SN %0 36 3.5
DuPont Corporation Bal40 b 4 502 o3 bl 4ok o3
(s) 1131 5,6 e 29 2.6 03
Polythene p3? Tk 009 5,3 3,8 1.5
DuPont Corporation Bg 140 é 6,1 o9 6.0 4.0 2,0
(E), 1131 4e7 .03 2 2.8 i
Shell Enamel (Baked) p32 7.0 008 4.9 4.0 9
DuPont Corporation Bal40 1 9.1 L .5 6.7 440 -y A
(Asf’o 1131 4,0 001 5y 19 o &
Shellstone* p32 543 D .29 .25 A
E. H, Sheldon & Co, Bal40 3 1,2 21,60 - e 3
(E) 1131 1,6 -07 ohe o3 2 31
Supernite Varnish pI2 0 5.9 .01 3.9 2.5 Lok
The Garland Company 5114 5 6,0 R e o2
(A.S,) 1131 2,8 .02 vy n o
Acenal (Gray) p32 heT .03 362 3.1 o1,
The Garland Company Ba 40 & 5.5 .08 bok 3.0 1.4
(8) 1131 3.1 .05 e Ty oy
Acanal (White) pR | 1 34 2y 2. o2
The Garland Company Bal40 3 3.9 o3 3.4 3,2 2
(8 1131 3.2 .02 1.5 e o
Textolitex p>2 5,0 N 3 .6
General Electric Co. Bal40 3 49 .05 3.6 3.4 o2
(E) 1131 3,0 03 Ty 12 o3
Pli-Nemel 815 Concrete p32 547 .04 4l 2.1 1.6
The Glidden Co. (Gray Ba 140 5 6.2 .02 b5 4,0 o5
(4.8.) 1131 3ok 01 Ik 1108 2
Black Chem, Resistant #1 p3R 5,8 .03 &3 i%m6 o
The Glidden Company Bal40 A 48 .07 3.6 3.4 2
(A.S.) T131 2.3 .08 1.2 3.3 T
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Material sm Manufacturer Gross Spill ¥ Adeorbed Step 1 Step 2
(Corrosicn Rating) Isotope  Averages Index in lbhr, DI, DI DI
Blaock Ghem, Resistant #2 p32 L e 2,8 2% .6
The Glidden Com Bg 140 a 3.4 o2 27 A8 B
0 il 1131 1,0 ok o6 o5 i3
Black Ghem, Resistant #3 e T byb 4 i
The Glidden Company Bbu"o & 2.7 . +80 3.6 3.1 R
(F) 1131 N .08 1.8 1.3 o5
Methacrylate (Ihit..e) p32 hed oR0 3ok 1 | o3
The Glidden Company Bgl40 h 39 04 Re5 2,5 204
(8) -1 ke 01 2,1 1.9 2
Alkyd (White) i 5. .01 3.7 1,2 .5
The Glidden Company Bi A b6 .01 2.6 2,6 .03
(4.8,%%) 131 2.9 .03 Lo 1.0 ok
Vinyl Paint (White) p32 5,1 .02 3ok 2,6 o8
The Glidden Company Bal40 i 4,0 .03 2.5 2.4 y1
(s) 1131 3,8 .01 1.8 1.7 a
Rubber Baint (White) 'P3§m 5,9 .01 3.9 29" e
The Glidden Company Bi 2 bo'l .03 3.2 2,9 &3
(swx) 1131 3.2 .02 1.5 15k S
Uhlorinated Rubber (Gray) poe 4.0 .50 3.7 3.4 5
The Glidden Company Eal‘-’bo_ .o 5.k .01 304 3.1 03
(4.S.) B 2 3.2 .02 1o 1.3 i
Goodyesr Vinyl Style 3511% P32 2,9 5,30 E WA 303 = B
Goodyear Rubber Company Bgl40 2 1.6 5,60 2.4 2,0 %
(s) 1131 8.4 .20 1.5 1.4 1
7-241-B (Gray) p32 5,6 .04 ko L ¥h1 s 36
The Gordon Lacy Company BEJMO 5 5.9 .02 4ol 3.9 e3
(8,8, %%) 1131 WA .02 1.7 1e7 .03
J=211-E (White) p32 ki 04 3.0 21 o3
The Gordon lacy Company Bal40 A 563 002 3.6 301 o5
(8) £ 1131 3.2 ,008 j .03
A=-248=B (Glear) pA2 7.1 007 49 3.5 1 A
The Gordon Lacy Gompeny Bgl‘w 6 bods 002 Lt 4,0 ot
(s) 1131 N .003 1.2 1.9 .03
I=220-F p3? , 5.9 .02 - 3,04 cilag
The Gordon Lacy Company Bal40 5 5.4 ,03 3,9 2.3 1.6
(s) 7431 2.8 ,005 o5 s ol
A=89=4 (Black) p32 603 04 4e9 3.1 1.8
The Gordon Lacy Company Bgl40 5 5.8 01 3.8 3.2 .o
(s) 1131 3.3 .02 1,6 1.5 &l
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Material and Menufacturer Gross  Spill % Adsorbed Step 1  Step 2

(Corrosion Rating) Isotope Average Index in 1 hr, DI DY . DI
Silicone-583 p32 9,2 ,002 6.5 4o 2,0
(Heat Dried) Bal40 8 809 002 602 5,1 s 30 O
Intercl(lem.i.cal Corp, i3l 5,2 .003 2.7 2,6 fij

AS
© 8ilicone=575 P32 8,0 006 5,8 49 9
(Heat Dried) Ba40 1 7.3 003 4.8 ko'l ol
Intere%emical Corp. 1131 S5l »006 2.9 2.8 ol
A4S
Silicone-60,9 { p32 7,0 ,01 5.0 4.2 .8
(Heat Dried) Bal40 6 6.2 ,005 3.9 EA o5
Interc?e?ical Corp, 1131 4.9 .007 2.9 2,6 a1
F
Rigortex 2202 (Clear) pAR 7,0 03 5,0 305 1,5
Inertol Company Bal40 & 6.5 002 4o8 3.9 09
(4.8, %) 1131 3,9 .01 1.9 1.8 s !
1C=600 (@har) P32 3.3 03 298 2,3 0D
Lithgow Corporation Bal40 3 3.7 .05 204 2.3 T
(S%¥) 1131 5.1 .06 Ll 1.0 ¥
Cotoid (Gray) - p3R Lok 2 3.7 Bl 6
Iithgow Corporation Ba 140 5 5.9 .03 hok 3.5 09
(F) 1131 3.9 .01 1,9 1,8 ¥
Shiller (White Enamel #3) pP2 ok .05 s RS 3
M, Shiller Company Bal40 5 5,6 .06 boks 3.9 &5
(A'S) 1131 3'05 001 105 lellv el
Coprene (Glear) p32 6,2 .03 'S 3.2 1,5
Maas and Waldstein Bal40 é 6,7 i1 507 3.8 1,9
(A.S) 1131 3,7 ,02 2.0 1,8 2
Permanite FAH* p3< 5.2 ol 4ol 3.5 ol
Maurice A, Knight Co, Biléo L 2.3 015 3.6 3.3 03
(F) 143 2,5 i2 1.8 1.5 o3
Pyrofle:* (On Permanite) p32 bo'T 06 b5 3,8 o7
Maurice A, Knight Co, Biﬁo 4 bok 1.8 bl < 36 ol |
(s) I 5 o 04 1.9 1.9 e7A
Pyroflex lacquer (White) p32 6.3 202 4o 3o T2
Maurice A, Knight Co, B%L;‘:O 5 5,5 .06 he3 2.0 1.0
(8) 113 i ,005 1,8 1,7 i1
Byroflex Lacquer (Gray) p3R ToR »004 408 3,2 1,6
Maurice A, Knight Co, . Bal40 6 6,7 ,007 ko5 3.4 2.0
(S) 1131 4@0 ; oowb 106 105 el
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Material and Manufacturer Gross Spill ¥ Adsorbed Step 1  Step 2
(Corrosion Rating) Isotope Average Index in 1 hr, IJIB DI DI
32 _ | s
Pyroflex Lacquer (Black) P 6.5 002 8 33 1.5
Maurice 4. Knight Co, Bal40 5 5.9 .02 s . 3.4 .6
(8) 1131 3.6 008 185 1.4 s
Silicone 13%222 p3R ' .3 R T R .8
(Adr Dried) Ba 40 7 8,2 .004, 5,8 4T 23
Midlsrd Ind, Go. 1131 5,6 008 . &5 .3k b

(s) %

Special Coating #1 p3R 8,0 006" 58 40 1,7
Patterson Sargent Co, Bali0 4 7.8 2004 Bok: 3.7 017
T (AeBaww) 1131 bo? R T R -
Special Coating #2 P3f2 0 7.0 .01 5,0 3.9 5 9%
Patterson Sargent Co, Ba 4 5 6,1 006 3.9 3ok 02

(4.8.) C i 208 <04 4 - e e
Penkote e Y 3,70 .6 6 ,03
Peninsular Chem, Prod, Co, Bal40 1 , Y o2 Y i .04

(s) ' 1131 1,0 o3 o5 o5 202
Ehenoplast p>? 4e0 .3 35 3.3 i
Phenoplast Corporation Bal40 . A 5.1 .06 3.9 3.2 ol

(&.8.) 1131 bol .005 L8 - 1% e |
lead Paste and Vehicle p32 4,0 o3 3.5 3.2 3
Pittsburgh Plate Glass Co,  Bal40 3 3,8 .06 2.0 »78 .2

(4.8,%%) 1131 1.5 ol I .01
White Gloss Enamel - p32 4,0 .05 8T 26 &
Pratt & Lambert Bal40 4 4o .04 2.8 0% o2

(4s) 1131 2,3 .06 - TR 1 £
White Eggshell Enamel p32 3.9 .05 2,6 2.5 od
Pratt & Lembert Bbm 4 3,8 .07 T o .02

(a8) 1131 2,7 .02 10 18 .03
Proxcote 19-70-3 (Clear) p32 6.7 06 505 346 1.9
Proxvlin Products Bal40 5 WA 06 v S X3

(s) 1131 3.1 .09 22 19 3
Prufcoat (Gray) p2? Bl .02 T g .03
Prufcoat Leboratories, Inc,  Bal4O 5 Sl .03 3.6 34 ol

(s) 1131 4,0 004 e . 1S 5%
Lin-X Varnish p3R LA 202 3.7 =k o5
Sherwin-Williams Co, Bal40 5 5.5 .03 g0 38 o

(as) 1131 3.2 .03 5y 18 3
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Material and Manufactwer 24 ; Gross Spill % Adsorbed Step 1 Step2
(Qorroaion Ra‘bing}  Isotope Average Index in 1, DI BI - DX
" Ferosesl - Tils Flooring* .= B2 2,2 ik 5 i .2,
Sloane-Blabon Baiu'o - 3 3,0 & Rl =2 o5
(S) } 31 - 3,0 .04 106 1.3 e
Flooring Sample 386A% - PR ' 3.8 55y 3.5 34 ol
Sloane-Blabon 35140 3 3.3 .08 2.2 2.8 ad
(s) 1131 1.6 .08 e 202
Flooring Sample 386B% - P3§4b 3,6 3 231 <8 .2
B].Oﬂne*Bl&.bon . Ba ; 4::4 . ol 304 290 194
- 1
(48) 1131 1.9 ol o9 s i
Flooring Sample 3860% p?? 3,7 o5 38, - 948 .2
Sloans-Blabon 149 3 3.1 A AT o8
(s) : 1.9 “ nact UhE RS
Flooring Sample 386D#* - pR 5.6 .08 405 3,6 .9
Sloane-Blabon pg 140 5 5,7 A Ba LB
(E) 1131 - 3ok OB L 1o %
~ Flooring Sampls 386E% p>R 2,9 .6 BE 2.6 4
‘8loane-Blabon _ Bal40 4 5,0 o1 - 2.3 1.7
(E) 1131 304 a9 - 13 10 o2
' Black Plasticol (Baked) p32 3.4 i: e 7
Stenley Chem, Biﬂio 3 2,5 1.4 2,5 9 o6
(F) A 02 1.4 o3 1.1
Duralon #35 - 932 5,7 205 bob 3.8 26
U, S, Stoneware Co, _aL 5 4.0 5T 4o3 3.5 o8
: (E9 4,0 ol 3.0 Rol 09
B-121 Unichrome (Cleer) PBiO 6.3 85 Seuindebicio i
United Chromium [ 7.3 08& 5.6 3.8 1.8
| (F) 1131 43 .9 15 404
Ucdlon 451 p32 3.9 o g A8 ok
Dull Aluminum, United Chrom, Biuio A 5,2 Jl YT XS 03
(F) 3 3.6 008 1.5 1,0 .5
B 124-1 Unichrom (Clear) p3? 3,5 Wt 1 .2
Beked, United Chromium . Bal0 3 3.4 .03 1.9 1.8 et
(as) 1131 1,8 .08 . -6 oL
Ucilon 452 (Gray) p3R 3.6 =2 29 2.7 ol
United Chromium Bal40 A 3.7 -06 2.5 ‘&3 .2
(S%*) 1131 3,6 .02 a5 SR WL ¥
Ucilon 400-9 (White) p32 7,0 O 43 3.4k 9
United Chromium 32140 [ 6.4 <04 5.0 = b 1.4
(8) 1431 ks L0 2.0 .89 o1
Ueilon 1601 (Alumin P32 .8 .0; 4 3, 3ed
United A e Bi 5 541 €o§ il 3% .
(F: 3.4 .()2 1.7 156 ¢

e
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Material and Manufacturer

(Corrosion Rating)

Percent Adsorbed in One Hour

BV .

1131

Iiquid S.C, 553-454

Amer, Resinous Chem, Corp.

(8)

Brevon-Black S.C.
Atlas qut)ler Company
S

Polyken Tape*
Bauer and Black
(s)

Bisonite #751 - White S.C,

Bisonite Company
(5%x)

Concrete¥*- Special Floor Sample

Carbide & Carhbon, ORNL

Geon Latez 31X
B, F, Goodrich
(F)

Cosoon, S.C.
Holling?h?ad Corps
S

0. D, #68 Tape*
Industrial Tgpe Corp.
(AS**)

Jonflex #66 Tape*
Industrial Tape Corp.
(4s)

Acetate Film Tape*
Industr:z.al Tape Corp.
F)

0.1
0,001
0,08
0,009

95 o4

21,0
0.4
9.9
0¢5I

001

- 0.3

0,007
0,05
0,03

90,3

21,0

0.3
433
18,0

0,1

0.03

- 0,004

0,07
0,01

20,2

.690
407
41,1
0.2

0.01
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P

Table IT

so_rbéd in _Oi:e Hour

et '-'1; Bt Percent Ad
ateria anufacturer - i g
(Corrosion Rating) ) ' Ba 40 1131
Copeel Liquid Plastic 0.001 0,03 0.2
Maas & Waldstein Company o -

(8)
Mica S,C, - Blue 0,03 0,04 0,03
Midland Ind, Finishes Co,

(s)
Research Sample #J-653 (S.C.) 0,07 0ok 0.3
Monsanto Chem, Company :

(E) _
Spl.‘aylat SQG, = 1054 Ogl 003 003 :
Spraylat Corporation

(asex _
Plywood* 48,0 82,0 41,0
U, S, Plywood Company '
Tygofilm = Clear S.C, 0,004 0,008 0,02
U, S, Stoneware Company

(8) .
Allmlinu]n* 0@5 Ooozl' 0‘05
Structural Steel#* 76,6 9.3 0.1
Transite* 9590 9800 9.7
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. TABIE V
" CRROSION TESTS
Chemical Test
34 HNO3| 3MNAGH | 3MEGL | 3mEpSO, Hexone
g @ : il s R
" Material and Manufacturer - | E H wlf & E H y | & z o
Q L] E 1] 1] 5 (4] ¢ ] g [+] § an Q [ .ﬁ
d @ 8 o | o o
S 828 8 Bl A 42 & R4d il
R 8 dl9 B gl € &A% L A]l3 B =
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~ Alfred Hague & Company
. Amercoat #55 N 168 E|N 168 E| N 168 E| N 33 E | Y 5 F
Amer, Pipe & Const, Co, :
. Amercoat # N 168 E|N 168 E|N 168 E| B 33 E| Y g P
|  Amer, Pipe & Comnst, Co. : '
. Amercoat #31 B 168 B|N 168 E|N 168 Bl N 936 E ¥ oiiapuep
Amer, Pipe & Const, Co,
Liquid Strip 553-45A Y 142 G| Y 21220 G| N 168 E| B 336 E| Y Prop
Amer, Resinous Chem, Co.
. Asphalt Tile Y sabiE vl P oy mpryily 1 P
- Armstrong Cork Co. A
Duranite H (White) T MPEly 18 |y 1368 3 ¥ poek i
Atlas Powder Co,
Brevon 536=2-353 (S.C.) B 168 E{N 168 E|N 168 E| ¥ 336 E|T 1 P
| Atlas Powder Company :
20 BK Varnish ¥ 168 3| 18 Pln 168 El 8 336EFTl7Y 1 “p
Barrett Varnish Company ;
Folyken Tape F 268 Bl 18 e|lx 168 Bl 1 8B TMUB P
Bauer and Black Company i : "
Gray M-101 N 168 E|N 168 E|N 168 E| ¥ 36 E|Y 1 P
Bisonite Company
Bisonite 751 (8.C,) Y Pl 18 Wiy e s Y el e - B
Bisonite Company : - =8
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The Glidden Company
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I Chemical Tests :
3 M HNOB 3 M NACH 3 M .Hcl ‘3 M HZSG4 Hexone
' llaterial_aﬁd Manufacturer | “ w im . w - 1
E & E H  w E H o ow E H E 5
TR LT s g
£ Y B8 12 15l A 3%|ls &8
< H g |« i s | < = x| 4 H g o« (] [+
Fluorothene N 168 E|N 168 E|N 168 E| N 168 E| N 168 E
Carbide & Carbon Co, % hrs.,
Plastic Coating #541 ) ) 72 M | X 17 P IR 18R]l K. 336 E} X : R
Corrosite Corporation
Plastic Coating (Gray) N 168 E|N 168 E |N 168 E| N 336 E| Y 1 F
Coarrosite Corporation /
Plastic Coating #8228 N 168 E|N 168 E|N 168 E| N 336 E| Y LSy
Corrosite Corporation
‘Plastic Coating (Al.) 3 @PFir 30 PiT Wi @ r7Y 18
Gorrosite Corporation :
Deven Resin K 5925 N 168 E|N 168 E|N 168 E| N 336 E| Y o B
Devoe and Reynolds Co, ; : hrsf
Polythene N 18 E|N 168 E|N 168 E| N 168 E| N 168 E
Dow Chemical Company : hrs,
Shell Enamel (Baked) I 120 1Y REE P IY U 8 X =R 8T
DuPont Corporation brs,
Shellstone F 168 E'lN 168 R !X 168 E| N 168 E| ¥ 168 E
E, H. Sheldon Company 1 hrs.,
Supernite Varnigh N 168 E |X 17 P|N 168 E| N 336 E e s BN
The Garland Compeny '
Acanal (White) B 168 E|N 168 E|N 168 E| N 336 E| Y s SR
The Garland Company
Textolite ‘ N 168 E|N 168 E|N 168 E| ¥ 168 E| m 168 E
General Electric Company- hrs,
Pli-Namel 815 E 168 B{YI 05 P|% 168 B N 26 Ej Y - JER
The Glidden Company
Black Chem, Resistant #1 B 8 3lY 63 Pl¥ e Bl MR 3% % g
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Chemical Testg
3 M HH‘D3 3 W NACH | 3 M HC1 3 M HyS0, Hexone
| A 3 9 @ A "
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%) 1} g (4] [ E [ 4] 1] .al g ] .ﬁ g qlJ 1
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Black Chem, Resistant #2 2. .30 8 82 -PLY HMEBRID 36 3] X G
The Glidden Company
Black Chem, Resistant #3 : 4 48 P1 Y 0.2 P11 B 168 Bi X 33 R1 ) - R
The Glidden Company :
Methacrylate (Whits) N 168 E! N 168 E| N 168 E| N 336 E| Y R
The Glidden Company
Alkyd (Whits) . 3 FIT 0.3 010 38 313 263} X - THE ]
The Glidden Company
Vinyl (White) N 168 E|N 168 E| N 168 E| N 33 E| Y " S
The Glidden Company
Rubber Paint (White) Y 2, P|N 168 E| & 168 E| N 336 E| Y S
IThe Glidden Company
Chlorinated Rubber (Gray) ¥ 168 31 Y 09 Pl B 168 B|F O E|Y R
The Glidden Company
Geon latex 31X (S.C,) b4 Ao Pz 18 Pl N 168 B X m. I 2 A
B, F. Goodrich Chem, Co.
Vinyl Flooring #3511 B 168 B1 X 13 Gl % 168 EID 108 E| X 10 P
Goodyear Rubber Company
& 241B (Gray) 4 AE P X i8 Pl R 168 BRI FE N6EBI Y 3. ¥
Gordon=lacey Company
J 211E (White) ' N 168 E| N 168 E| N 168 E| N 336 E| ¥ S 5
Gordon-lacey Chem., Co,
A 2488 (Clear) N 168 E|N 168 E| N 168 E| N 336 E| Y - R 5
Gordon=Lacey Chem, Co,
J 220 F N 168 E| N 168 E| N 168 E| N 33 E| X i P
Gordon=-lacey Chem, Go, :
4 894 (Black) N 168 E|N 168 E| N 168 E|N 336 E| Y el
Gordon=-Lacey Chem, Co,
Cocoon (5.C) N 168 BB 168 BRI N 168 Bl N''2%6. El Y x RS
R,M, Hollingshead Corp,
Jonflex Tape N .38 R]1Y 935 PI% ¥ 2|3 B8 x]lY - I
Indugtrial Tape Corp.




Maurice Knight Company
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3 M HNO, 3 M NACH | 3 M HC1 3 M H,S0, Hexone ‘ ' i
@ g @ e @ n g
Material and Menufacturer :§ 2 ¥ 4 & ¥ H° 4 ¥ g = ¥ g = 3
g BSRS R Asedst Aad s 4 ZEl; 4 2
< B o =g [ 3] o ] 5] ey < 3] (s ] <q B+ s
Acetate Film Tape T 18 331X R0 P13 OO0 GlY BT D ¥
Industrial Tape Corp,
0.D, #68 Tape. Y 1 71Y 0,3 P 168 BIY 1p.biebl 1 P
Industrial Tape Corp,
Rigortex 2202 (Clear) Y T2 BiIX 40 PIW M8 RIE 3aPspY 1 P
Inertol Company
e : 9,*
Silicons 60,9 (Baked) Y g A FI1T -4 21Y 1oagely sl
Interchemical Corp, N
Silicone 575 (Baked) Y 120 ¢l 016 Pl 0 4 ly  upsedyeiitp op
_Interchem}pal Corp.
Silicone 583 (Baked) Y 1206411 28 FPI1T UO G 18epiy 1 P
Interchemical Corp, :
16-600 (Ciear) _ Y 4 8|1 & $lT 1% ¢35 3jemPrecsild «f
Lithgow Corporation’ ;
Cotoid (Gray) Yo% 2l 138 Ply 20 %[ ¥e? gpip hypiocdy @
Lithgow Corporation :
White Enamel #3 B 168 81 18 PIX 168 B | muuspem¥y : Ll
M. Shiller Company
Coprene (Clear) 5. 168 2]l 18 Pl 1se Bim FEPY yelghig
Maas and Waldstein Co, .
Copeel Liquid Plastic (S.C) (N 168 E|N 168 E | N 2168, E~{N 336 E | Y - Sl
Maas and Waldstein Company
Permanite FAH I M Tl 8 i m gl " wriY 1 AR
Maurice Knight Company
Pyroflex Lacquer (White) N 168 E|N 168 E|N 168 E|N 33 E | Y 1 P
Maurice Knight Company
Pyroflex lacquer (Gray) N 168 E|N 168 E|N 168 E|N 336 E| Y » S
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: Chemical Test
3 M HHO3 _ 3 M NACH 3 M HC1 3 M HySO, Hexone
Material and Manufacturer @ @ a @ be nsa
I8 4|3 & 4|7 8 403 8 403 4 4
@ g : @ g 3 .
g4 S48 A Sts A gis A %if 2§
o B _gle & g1« -5 & T ¢ a8 R W S R
Pyroflex Lacquer (Black) N 168 E|N 168 E|N 168 E|N 33 E|Y 1 P
Maurice Knight Company
Silicone, L3X222 N 168 E|N 168 E|N 168 E|N 168 E| Y goc P
Midland Ind, Company : '
Mica S.C, = Blue N 168 E|N 168 E|N 168 E|N 168 E| Y ;e p
Midland Ind. Company
J~653 Research Cample (S.C.)] ¥ 160 G| ¥ 96 G| N 168 E|N 336 E| Y 28 E
Monsanto Chem, Co, I )
Special Coating #1 L 3 7 BiIX 1.3 PIR M8 BIY 3WOGTTY ool
The Patterson Sargent Co, -
Special Coating #2 B R 8 Piw 28 Bi® W RIY LGP
The Patterson Sargent Co,
Penkote N 168 E|N 168 E|N 168 E | N 168 E| Y < $53%
Peninsular Chem; Prod, Co,
Phenoplast ¥ N 168 E|Y 008 P|N 168 E|N 168 E|Y 48 P
Phenoplast Corporation
Iead Paste & Vehicle T 48 P.iYT 2.3 P10 168 BB 6.2l Y : e
Pittsburgh Plate Glass Co,
White Enamel N 168 E|Y 0,08 P|N 168 E|N 12168 E | Y YR
Pratt and Lambert
Proxcote 19=70=32 N 168 E|N 168 E|N 168 E|N 33 E| X  ER
Proxylin Products
Prufceat N 168 E|N 168 E |Y 140 G| Y AB P | % . T 4
~ Brufcoat Lsboratories
Iuncite N 168 E|N 168 E | N 168 E|N 168 E | X 60 P
Rohm and Haas Co,
Iin=X Varnish N 168 B'|] Y008 PN 168 E|N 168 B} Y TP
Sherwin=-Williams Company
Flooring Sample 386 4 N 168 E|N 168 E|N 168 E|N 168 E| Y 18 P
Sloane & Blabon Company |
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Shenioal Tests | .
3MENO, | -3MNAGH | 3MHCL | 3MH)SO Hexone.
g i k3 Y LR E VL
Material end Menufacturer | 2 & LIk E o ¥l g : ¥ & #l "
| gl At Rl } gl 13
4 # @94 H @g|l9 H A9 &? <i &
Tloaring Sanple 3868 N 18 E| ¥ 18 P| N 18 E|N 2168 E| Y 180 P
Sloane & Blabon Co, ;
Flooring Sample 386C N 168 E| N 168 E|N 168 BE|N, 168 E| ¥ 180 P
Sloane & Blabon Co, ] 1
Flooring Sample 386D N 168 E| N 168 E| N 168 E|N 168 E| N 168 E
Sloane & Blabon Co, '- ' - brs,

. Flooring Sample 386E N 168 E| ¥ 138 G| N 168 E|N 168 E|N 168 E
Sloans & Blabon Co, i hrs,
Koroseal Tile Flooring F 168 E[N 168 E| N 168 E|N 168 E|Y 180 »
Sloene end Blabon Co,
Spraylat (8.6.) - 1054 T Lo ial Y 8% Pl Y- is P |-% W poyisdigl eng
Spraylat Corporation hrs,
Black Plasticol 77R-88 X 21212 " S S SRRl Y B 2 P1X e
The S‘ba.nley Corporation : - :

B-121 Unichrome Y ZPlY 83 121 P12 L S 1 B, SR TS
United Chromium, Inc, r ' :
Ueilon 451 Yy 4sipl T 18 PPl 168 Byl X cs..p
United Chromium, Inec, :

B=124=1 Unichrome B 168 81 ¥ 02 P Y LS @lY 188°GIN. 18X
Onited Chromium, Imc, 5 ' hrs,
Ucilon 452 Y 48 P|N 168 E|N 168 BE|B 33 E| ¥ i P
United Chromium, Inc, - :

Ueilon 400-9 N 168 E|N 168 E|N 168 E|N 33 E| ¥ 1inap
United omium, Inc,

Ucilon 1601 _ T 6 ipd ot dsiPd Ko 20 Pl 20 Pl Y 1 P
United Chromium, Ins,

Duralon #35 | 8 168 BE|Y 18 a6|{E® 168 E|N 168 E|N 168 E
U. 8, Stonswars Co, . hrs,
Tygofilm-Clear 8.C, N 168 E|N 168 E|N 168 E|N 168 E| ¥ 1P
U, S, Stoneware Co,

Codes Y = Yes; N = Noy E = Excellent; G - Good;, M - Medium, P - Poor
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aqueous reagents for the full week, Hexome might provide a good reagent for
the final removal of contamination radicelements from the Devon resin, How-
ever, this point has not been investigated.,

Twenty=-eight coatings successfully withstood the aqueous reagents for
a period of ome week; but did not withstand the ketone, They are:

1, Amercoat #31 15, Gordon Lacy = J 220F
2, Amercoat #4d 16, Gordon Lacy A 89A

3, Amercoat #55 17. Cocoon (S.C,)

4o liquid Strip 553=45A 18, Copeel Liquid Plastic
5, Brevon 535-2-353 (8.C,) 19, Pyroflex - White

6. Bisonite M=101 20, Pyroflex = Gray

7, Corrosite Plastic = Gray 21, Pyroflex = Black

8, Corrosite Plastic -~ 8228 22, Silicone L3X222

9, Acanal = Gray 23, Mica (8.G,) - Blue
10, Acanal = White 24, Penkote

11, Glidden = RL 822 Methacrylate 25, Proxcote = 19=70-3
12, Glidden - RL 8319-E Vinyl . 26, Pruf Coat

13, Gordon lacy J 211 E 27, Ucilon = 400=9

14, Gordon lacy A 2488 28, Tygo Film - Clear (S.C.)

The remsinder of the coatings failed in the presence of one or more of
the agueous reagents as well as hexone, Seven of these coatings failed all
testg within 48 hours and are not congidered suitable for areas where acids

or organic reagents are used. These ares

1, 615 Rubalt 4, Cotoid
2., Corrosite=Aluminum 5, Black Plasticol
3, 8ilicone 60,9 6, Ucilon #1601

7. Unichrome B=121
The authors recognize the fact that resistance to edrrosion depends very
greatly on the preparation of the coating, In‘preparing as many different
materials as were examined for this work, it is ﬁlmost inevitable that the
best results for some coatings require a degree of "know how® in the details
of preparation that we do not have, Therefore, it is probable that in a few
instances, an apparent "failure® can be improved by applying the coating in

a different way.




Several paints which were tested are of the strippable type. These would
logically be used under circumstances where reagent cleaning is not practical.
Therefore, only their chemical resiétance and suacéptibilit& to contamination
were tested. The results are presented in Table II., Unlike permanent surfaces,
it is often desirable that these coatings hold all contaminants permanently so
they will not rub off during the stripping proceéao' '

The results of the standard decontamination tests are presented in Table I,
?he data are presented independently for each radicelement, The first column
gives the gross average of the "spill indices“9 for all three elements, It is
included only as an aid in locating the very good or very bad materials and
has no precise quantitative aignificance . the iarger the number, the better
the materiel,

The second column gives £he specific spill indices for each elament,9
If a épill oscurs, and the radioactive solution is removed from the surface
at once, only a portion of the radiocactive atoms will remain adsorbed to the
surfaée as contamiﬁationo Much of this contamination can be removed by sub-
sequent reagent cleaning, The spill index evaluates a surface with respect
to two criteria - susceptibility to contamination and ease of decontaminatidn,
From these two values; a single value can be obtained which will incorporate
them both, It is designed to estimate the fractiom of the total radicactive
aaﬁp&a that is likely to remain tenaciously attached on the surface if a
spill occurs and is cleaned up within an hour, However, this does not make
a distinction as to whether an apparently good material is useful because
the adsﬁrption is low, ar because a very large fraction may be removed by
reagent cleaning even after the surface has dried, or both,

Therefore; the percent adsorbed ir. one hour is listed in the third
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column, and the standard decontamination index in the fourth column, These
measure respectively £ha susceptibility of the surface to contamination, and
its ease of decontamination after drying, Since the .cleaning procedure is
done in two steps, the results for each step independently are shown in the
last two columns, .

The authors' primary objective, which is to prepare standard tables from

" which materials suitable for different purposes may be selected, is fulfilled

by the tables themselves, Therefore, only a few points of gemeral interest
will be discussed specifically,

Point l: The susceptibility and decontamination properties of various
types of resins and plastics showed no consistency corresponding to their
chemical composition, i.e., vinyls, methyl-methacrylates, furfuraldehydes,
phenclformaldehydes, etc, A much more detailed knowledge of the chemical

composition of fillers, solvents, plasticizers; etc,, used by each producer

would be necessary before any correlation on this basis could be attempted,

Point 2¢ The combimtion of the contaminating conditions, the surface
material and the cleaning reagent constitute a system of three interdependent
variables which leads to a high degree of specificity in cleaning efficiency,
Therefore, extrapolations to new situations is extremely uncertain, It is
difficult; if not impossible, to prediect what will happen,

Point 33 Since porsity and roughness were minimized in the selection
of the materials; a so-called good surface could be correlated more directly
with its water repellemcy than with any other one property., For example,
the silicones, as a group, stand out because of their uniformly high spill
index, A glance at the tables shows that most of this comes from tbeir uni=
formly low adsorption values,

Point 42 The rather wmiform pattern obtained with iodine is interpreted
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to mean that the 1131 1s adsoarbed very slowly as compared to _BaLl“m and ]?32,
but once attached to the surface it becomes very difficult to remo%a, This
bebavior is consistent with the fact that'ﬁoét of these materials contain
double bonds with which iodine can react irreversibly as it becomeé oxidized
by the air, Therefore, the use of plastics and paints with 1131 can be ex-
pected to lead to some difficulties, '

Poipt 5¢ The results cbtained on floor materials which have been se~
lected in the past because of their outstanding ebrasion and chemical resist-
ance were uniformly poor; showing that reagent cleaning has little chance of

. success in their maintenance, (See asphalt tile, Penkote), There is ample
experience to proie'that this conclusion is correct, However; other materi-
als which have not yet been axtensiveiy used in radiochemical facilities shoﬁ
éonsidergble promise since;, on the basis of our results, they shouid compete
favvrablylo with some types of stainless steel, when judged oniy on their
decontamination properties, (See Duralon 35 and Sloane Blabon Flooring Sample
386D)

Point 6: Several of the materials examined have been shown to be basi-
cally sﬁpérior in decontaminating properties to glass; lead or stainless steel

32 or Ba.lw° Many more are just as good or almost as good,

when used with P
Point 7: By compariscon with the spill indices and standard decontamina-

tion indices that should be used for different activity levels, it is con-

¢luded that a very wide range of plastics and resins can be uéed efficiently

in laboratories using 1 me, or less activity in the total sample, A smaller

number are basically capable of efficient use up to approximately 100 me,

The authors consider that efficient routine use depends on one's ability to

reduce a surface contaminant to a level near "tolerance® by reagent methods

without resorting to surface erosion,




s L ORNL—382

A gﬁooth, homogeneous material from which the superficial layers can be
diaaolied.by almost successive mbnqmqlecular layers without aignificant pene=

- tration of the solvent makes it possiblﬁ to clean even the surface-bound con-

; taminants rather efficiently by reggent methods, If the right solvent could

$e'£0und for basically unsuitable materials such as asphalt tile, Penkote, etc.,

. their useful range could be graded upward markedly, Further developments along

these lines should push the range of efficient use into the low curie region,

1

THE USE OF DETERGENTS

The preliminary studies reported elsewhere (1) demonstrated that other
reagents were juét as effective as the standard reagents for removing'a pare=
ticﬁlaf element from a'particular surface., Therefore, a preliminary study
of the decontamination properties of detergents has been made,

-Sincé lucite was readily available and had proved to be a good material
from the standpoint of decontamination, under the standard conditions, the
ability of several different classes of detergents to remove P32 and B3140
after air drying on lucite was studied. The results are presented in Table III
showing the deeontamination index for the detergent, the separate indiceé at
each step in the procedure, and the comparative résults with the standard de-
contamination index which was obtained by the use of the standard reagent.

The decontamination efficiency of the detergent as compared to that of
the standard reagent is shown in the last column, Since the efficiency of
each reagent is reported numerically in the logarithmic form, the relative
efficiencies are measured by subtracting the decontamination index of the .
standard reagent (DIS) from that of the detergent (D;Det)° A positive valga
indicates that the detergent was a better cleaning agent than the standard
reagent, whilé a negative value indicates that it was a poorer reagent. When

the difference falls between 4 0.5 and - 0.5, the two are considered to be




Gié'é:ning Beagent

Step #1 Step #&2 DI

. Isotope Total DI - - DI
; : y Det
& Manufacturer i Jfor Det.. : B - .DI :
0.1% Nytron . 28 5,0 L 2,9° P | 3.3
Allied Chem, & Dye Co, 33;40 4.0 0.5 3,5 - 0.7
e 3 2,6 2.4 0,2 - 0.3
1% Nytron P3§40 5,2 3,0 242 - 1.9
Allied Chem, & Dye Co. _ B~ 3,6 8L 3.2 - 1,1
ikl 2.8 2,5 0.3 -l
! . F & .
1% Sequestrene'A,A.. PB?.Z..O 6,3 3,6 2.7 0.8
Alrose Chem, Company . Ba boky 1.6 2,8 - 0.4
1% Amine O P3§40 6.1 &G 2,1 “ 1.0
Alrose Chem, Company . Ba 4.9 1.8 6 % + 0,2
1% Rynsynol p? E 4.8 2.7 2.3 - 2.8
Alrose Chem., Company Ba:u’ 4oR 1.2 3.0 0,7
1% Tergitol WA # pP? 6.9 4o 2,8 2 0.2
Carbide & Carbon  BaldO bl 1.9 2.2 - 0.6
Chem, Corp.
1% Solvadine EO S . B 3.5 2.2 % 1
Giba. Company Bau’ 3,6 0.9 BT a0
1% Product QB P3§40 bok 2,6 1.8 -2
DuPont Corporation Ba L2 LY 245 - 0,7
10% CMS (DuPont Corp,) p3R2 7.2 %1 5§ 4 0.1
and 1% S-189 Bal40 3.3 2.1 1.2 - 1.3

1% 5-189 p2? hok 2.5 1.9 2.7
Jacques Wolfe & Co, Bal40 2,7 1,0 1,7 2,0
]$ BOT-Go PB?]@Q 407 207 200 i 204
Onyx 0il & Chem, Co. Ba 3k S 2.3 1.3
1% Phil-0-Sol p32 5,3 2,7 2,6 N
Onyx 0il & Chem. Co. Bal40 Yok .8 2,6 23
1% D2-389 p32 3o 2.6 1,8 & ny
Rohm and Haas Company Bal40 3,6 1.2 2.7 - 1,1
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Table III

Cleaning Reagent - Isotope Total DI Step #1 Step #2 DI, - DI
& Manufacturer : for Det, DI DI
o Lo . |
Rohm and Haas Company Bal40 3.1 .8 2.3 - 1.6
1% Trinton 770 £ p32 550 2;5 2,5 2,1
Rohm and Haas Company _Ba14° 4.0 of 3.3 = 0,7
1% Mulsor 224 50k 2,7 2.7 - 1,9
Synthetiec Chem, Inc, Bal40 ) 23 2.9 - 0.7

1131 3.1 2,8 {3 + 0,2
1% Mulsor 224 p32 4e9 L e 7 - 2,2
and 10% C.M.S. Ba 40 3,7 2.0 1.7 « Eb

1131 3,0 2. , + 0,1
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assﬁntially equal in efficiency,

The results show that the only two detergents (Nytron and Mulsor) tried
“with IlBl_wera just as gdod as 56F-HI in removing the contaminant, Two rea-
gents (Tergitol WA 4, and S-189-Jacques-Wolfe Co,, plus DuPont CMS protective
colloid) were just as effective as 3N HNO3=3N H3P04 in removing P32. Several
were just as good or almost as good as &N HN03 in removing BalAOa

The protective colloid (CMS-DuPont) was tried in conjunction with an
anionic detergent (S-189 Jacques-Wolfe Co.) and with a nonionic detergent on
both lucite and glass, It cgused a marked improvement in the action of the
an}onic product, but had no apparent effect on the nonionic product, This ob-
servation is consistent with the anticipated specificity of detergent action
which at present is based.on the thought that the reaction of the detergent
with the sﬁrface material contributes far more to its cleaning efficiency than
does a reaction between the reagent and the radioelement, Additional evidence
pointing in the same direction is the fact that Sequestrene A.A. which is a
chelating reagent was much better for removing P32, with which there should be
no chemical combination, than it was for removing Bal40, with which it forms
a complex ion, thus displacing the Batt equilibrium toward the solution,

32 140 and Ilal‘ware removed from

In the second experiment air-dried P” ', Ba
a rgpresantative group of materials by Mulsor 224 which had proved to be an
average detergent in the mrevious experiment., The results, presented in
Table IV, show that Mulscr can compete with the standard reagent in only a
few instances, most of these being in the removal of 1131, 1t should also
be noted that on a particular material; one or amother of the elements may
be removed more efficiently than the others. Thé;e is no consistent relation

between the indices for the different elements when one uses the.sama deter=-

gent for removing contamination from different surfaces,
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Cleaning Reagent ~ Isotope Total DI Step #1  Step #2 DI, ~ DI
end Manufacturer _ - for Det, DI DI :

Amercoat #31 R P3§40 3.9 2,6 1.3 -.1,2
Amer, Pipe & Constr, Co, Bi 3.0 1.2 1.8 = 1.5
: : 1131 2.4 2.1 0,3 - 0,8
Asphalt Tile Flooring P3§40 0.5 0.3 0,2 - 1.9
Armstrong Cork Company Ba 0.7 0.4 0.3 2,2
- phid 0o 0.3 0,1 “ 2.4
Polythene P3§40 4,0 1,9 2.1 = 1.4
DuPont Corporation Ba 3.1 0.5 2,6 2,9
1131 1,8 1,6 0,2 L4
Shell Enamel . 4.7 3.4 1.3 - 0u2
‘DuPont Corporation 35140 bo? 0,7 3.5 ~ 1,5
' s 1 1.6 0.2 w2
| A-248-B PBi‘w 4ol 3.3 W - B8
Gordon Lacy Company Ba i g 1.8 1.9 = 1,0
: 1131 107 196 _09‘1 - 005_
Silicone #583 po? 3.7 3.1 0.6 - 2,8
Interchem, Corporation Bal40 3o 1.4 2.0 = 2,8
1131 1.9 1.8 0.1 - 0,8
Koroseal Tile Flooring p32 1.2 0.4 0.8 - 1,3
Sloane Blabon Company Bi§§? 0.9 0.3 0.6 - 19
I Ool& 004 0001 - 102
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The same observetion was made with respect to the removal of these three -

elements from glaas,_stainiass steel and leaﬁ, again pointing up tﬁqlfaet that

reagent cleaning in_volveé the interaction of at lease three major variables =

tﬁa'surface, the radicelement and the cleaning reagent, The development of
detergenﬁs which have outstanding cleaning properties promises to be a matter
of fitting the reagent tc a specific job - at least until the mechanism of the
action is better understood. .

| Despite the unfavorable comparison of many 5at9rgenta with the standard
reagent, the first experiment demonstrated that a detergent may be found that
is just as good as the standard.reagent for removing a particular element from
a particular surface material, Also, a large number of cleaning problems exist
for ﬁhich a decontamination index of 3 or 4 is quite adequate, and Mulsor, an
"average detergent™ when used with 1uci£e, gave an index of this magnitude on
gseveral of the mat.efialao

It should be noted also that Mulsor on asphalt tile and Koroseal tile was

virtually useless, If these.maﬁaxials are selected for use in a radiochemical
laboratory to take adventage of their prover wearing qualities, one should.ba

prepared to adopt a maintenance policy of replacing the contaminated areas,

SUMMARY

The corrosion resistance and decontaminating properties“of several avail-
able paints, plastics and resins have been studied under standardized conditions,
It is concluded that some of these m;y be used to advantage in place of glass,
stainless steel or lead for many common functions, and that they may often be
cleaned by mild reagents, such as detergents., The combination of the contémi-.
nating conditions, the surface material, and the cleaning reagent are inter-
dependent varisbles which leads to a high degree of specificity in cleaning

efficiency,
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FOOLNOTES

Based on work done in the Biology Division, Oak Ridge National Laboratory.
under Contract No, W=7405-Eng=-26 for the Atomic Energy Commission,

Present addresss Naval Rediological Defense Laboratory, San Frandisco,
California, ' '

Isctopes Division, Atomic Energy Commission, Oak Ridge, Tennessee,
Technical Division, Oak Ridge National Leboratories, Oak Ridge, Tennessee.

The inclusion or exclusion of specific materials in these tests does not
necessarily constitute an indorsement or rejection of a product,

Activity on Surface before Cleaning
Activity on Surface after Cleaning

No Isotopic carrier added deliberately during production, The total solids
were of the general order of 1 mg/25 ml,

The authors are particularly indebted to Arthur D, lLittle, Inc, for making
available to them some information obtained during their extensive studies

of materials to be used in the construction of some of the new A.E.C. :
facilities, :

$pill Index = Log [Acte on Surface after Gleaning)= log % of Ads = DI
2 ’ ( TR h L e e e

The material should have a spill index of 7 or higher and a DIg of 6 or
higher to be considered markedly superior. It needs a spill index of .

 5-6 and a DIg of 4=5 to be considered comparable.

Resistance to corrosion depends very greatly on the preparation of the
coating, It is probable that in a few instances better resistance

_“could be shown by applying the coating in a different way.

-
L S S —

g






!
b
:
i

i




